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(57)Abstract 

PROBLEM TO BE SOLVED: To avoid floating of the 

conductive material between a bump electrode and a - 

circuit electrode by a method wherein, within an 
insulating film having an aperture part in the periphery 
on an electrode pad, a lower part electrode film 
pr vided on the electrode pad and a semiconductor 
device having a bump electrode, the central part of 
the crest of the bump electrode is made lower than 
th periphery. 

SOLUTION: An inorganic insulating film 17 and an 
organic insulating film 15 having aperture parts in an 
electrode pad 14 on the same plane as well as a lower ; 
part electrode 19 connecting to the electrode pad 14 
and a protruding electrode 22 connecting to the lower 
part electrode 19 are provided on a semiconductor 
substrate 1 2. Furthermore, the plane shape of the 
bump electrode 22 is made larger than the aperture 
dimensions of the inorganic insulating film 17 and the 
organic insulating film as well as the central part of 

the crest of the bump electrode 22 is composed lower than the periphery. At this time, the 
periphery of the crest of the protruding electrode 22 is composed higher than the central 
part. In such a constitution, the floating conductive material 32 between the bump electrode 
22 and the circuit electrode 28 on a circuit substrate 26 together with an anisotropical 
conductive adhesive 34 from connecting surface in the case of connection pressurization 
can be avoided. 
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CLAIMS 



[Claim(s)] 

[Claim l] It is the semiconductor device 
characterized by being the semiconductor device 
which has the insulator layer which has opening 
in the periphery section on an electrode pad, the 
lower electrode layer prepared on an electrode pad, 
and a sahent electrode, and the crowning of a 
salient electrode having a center section lower 
than the periphery section. 

[Claim 2] It is the semiconductor device 
characterized by being a semiconductor device 
according to claim 1, and for an insulator layer 
consisting of two-layer [ of an inorganic film and 
an organic film ], and the center section of the 
salient electrode, the level difference of the 
periphery section, and the thickness of an 
insulator layer being almost the same. 
[Claim 3] It is the semiconductor device 
characterized by being a semiconductor device 
according to claim 2, and for the configuration of 
the inorganic insulator layer of the electrode pad 
periphery section and an organic compoimd 
insulator being the same configuration mostly, 
and the center section of the salient electrode, the 
level difference of the periphery section, and the 
thickness of an insulator layer being almost the 
same. 

[Claim 4] It is the semiconductor device which it is 
a semiconductor device according to claim 2, and 
an insulator layer consists of two-layer [ of an 
inorganic film and an organic film ], arranges the 
configuration of the electrode pad periphery 
section of an organic fihn in the periphery section 
from an inorganic film, and is characterized by the 
center section of the sahent electrode, the level 
difference of the periphery section, and the 
thickness of an organic film being almost the same. 
[Claim 5] It is the semiconductor device 
characterized by being a semiconductor device 
according to claim 1, and for an insulator layer 
consisting of an inorganic film and the center 
section of the salient electrode, the level difference 
of the periphery section, and the thickness of an 
inorganic film being almost the same. 
[Claim 6] It is the semiconductor device 
characterized by being a semiconductor device 
according to claim 1, and for an insulator layer 
consisting of an organic film and the center section 
of the salient electrode, the level difference of the 
periphery section, and the thickness of an organic 
film being almost the same. 
[Claim 7] The manufacture method of a 
semiconductor device characterized by providing 
the following. The process which forms a common 
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electrode layer on the whole surface on the 
semiconductor device which has opening of the 
insulator layer to which the center section of the 
salient electrode, the level difference of the 
periphery section, and the thickness of an 
insulator layer have the same thickness on an 
electrode pad. The process which carries out 
patterning of the photopolymer. The process which 
hydrophilicityization -processes a photopolymer 
firont face. The process which forms a salient 
electrode in photopolymer opening, the process 
which removes a photopolymer, and the process 
which uses a salient electrode as a mask and 
carries out patterning of the common electrode 
layer. 

[Claim 8] It is the connection structure of the 
semiconductor device characterized by connecting 
with the circuit electrode which is the connection 
structure of a semiconductor device of having the 
insulator layer which has opening in the periphery 
section on an electrode pad, the lower electrode 
layer prepared on an electrode pad, and a salient 
electrode, and the crowning of a salient electrode 
has a center section lower than a periphery, and a 
conductive material is secured in the crevice of a 
sahent electrode, and meets. 
[Claim 9] It is the connection structure of the 
semiconductor device characterized by being the 
connection structure of the semiconductor device 
of a claim 8, and the particle size of a conductive 
material being larger than the level difference size 
of a sahent electrode crowning. 
[Claim 10] It is the connection structure of the 
semiconductor device characterized by being the 
connection structure of the semiconductor device 
of a claim 8, and the particle size of a conductive 
material being almost the same as the level 
difference size of a salient electrode crowning, or 
being small. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 
this invention relates a semiconductor device to 
the connection structure to the circuit board using 
this salient electrode fiirther about the structure 
and its manufacture method of the salient 
electrode which makes electric and mechanical 
connection to the circuit board. 
[0002] 

[Description of the Prior Artl it has the cross 
section of drawing 11 • drawing 15 , and the 
manufacture method for forming the structure of 
the sahent electrode of the straight waU 
configuration in a Prior art and this structure is. 
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and is explained 

[0003] [ " salient electrode structure : - drawing 
15 1 " it is with drawing 15 first and the salient 
electrode structure of the conventional technology 
is explained On the semiconductor substrate 12, 
an insulator layer 16 is formed so that opening of 
the electrode pad 14 may be carried out, and a 
common electrode layer is formed all over the so 
that it may be shown in drawing 15 . Furthermore, 
the salient electrode 22 is formed in a straight 
wall configuration, a common electrode layer is 
**********ed and the semiconductor device which 
has the salient electrode 22 is formed. 
[0004] Connection with the circuit electrode 28 
formed in the circuit board 26 is made with the 
anisotropy electric conduction adhesive s 34 which 
made the conductive material 32 intermingled in a 
semiconductor device and insulating adhesives by 
this salient electrode 22. The conductive material 
32 performs electrical instaUation of the salient 
electrode 22 and the circuit electrode 28, and 
mechanical connection between a semiconductor 
device and the circuit board is made with 
insulating adhesives. 

[0005] by adopting the manufacture method of the 
salient electrode 22 of the straight wall 
configuration in this conventional technology, it is 
able for a cross- section configuration not to have a 
spread by the longitudinal direction of ****** and 
a salient electrode in the mushroom configuration 
where a crowning is bigger than a root, and to 
form in the flat- surface configuration which a 
salient electrode crowning can connect with the 
conductive material 32 For this reason, in the 
salient electrode 22 of a straight wall 
configuration, there is an advantage which can 
carry out [ detailed ]-izing of the connection pitch. 
[0006] [ -■ manufacture ******: of a salient 
electrode - drawing 11 • drawing 15 ] ■ the 
manufacture method of the straight wall salient 
electrode in this Prior art is explained using the 
cross section of drawing 11 - drawing 15 below 
[0007] The whole surface on the semiconductor 
substrate 12, an insulator layer 16 is formed and 
the insulator layer 16 which has opening so that 
the electrode pad 14 may be exposed is formed 
with photo etching technology so that it may be 
first shown in drawing 11 . 

[0008] The common electrode layer 18 is formed in 
the whole surface by the sputtering method so 
that it may next be shown in drawing 12 . This 
common electrode layer 18 forms 0.8 micrometers 
and chromixim by 0.01 micrometers, and forms 
copper for the semiconductor substrate 12 side to 
aluminum one by one by the thickness of 0.8 
micrometers. As for the common electrode layer 18 
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with this multilayer structure, a role of an 
electrode when forming a salient electrode by the 
galvanizing method both also has the role of a 
connection layer with the electrode pad 14, and 
the barrier layer which prevents counter diffusion. 
[0009] Then, a photopolymer 20 is formed in the 
whole surface by the thickness of 17 micrometers 
by the rotation applying method, and with photo 
lithography technology, it forms so that it may 
have opening in the salient electrode 22 formation 
section. 

[OOlO] The salient electrode 22 of a straight wall 
configuration is formed by the thickness of 10 
micrometers - 15 micrometers by gold plate so that 
it may next be shown in drawing 13 . 
[00 ll] Then, the salient electrode 22 is used as a 
mask, the common electrode layer. 18 is 
**********ed by the wet etching method, and the 
semiconductor device which forms the lower 
electrode 19 and has a salient electrode is formed 
so that it may be shown in drawing 14 . 
[0012] In order for the common electrode layer 18 
to have 0.8 micrometers and chromium formed by 
0.01 micrometers and to form copper by the 
three-tiered structure by the thickness of 0.8 
micrometers in the semiconductor substrate 12 
side to the aluminum, the reason for adopting wet 
etching as etching processing of the common 
electrode layer 18 here must choose compound 
etching gas for etching gas intricately by the dry 
etching method, in order to obtain the etch 
selectivity of an etched layer and other layers. 
[0013] The duration for carrying out etching 
processing still in industrial production starts 
very long, and it has the fault from which a 
processor will also become expensive. 
[0014] However, by the wet etching method, 
etching processing can be performed for a 
large-scale facility to ****** simple by choosing 
the etching reagent which can take etch selectivity. 
[0015] Then, a dicing process performs cutting 
processing for the semiconductor substrate 12 to 
the semiconductor chip of a single individual. 
[0016] It is made to intervene between the circuit 
boards 26 which have two or more circuit 
electrodes 28 which carried out confrontation 
arrangement of the anisotropy electric conduction 
adhesives 34 which made the electrical conducting 
material 32 intermingled in insulating adhesives 
with the semiconductor substrate 12 which has 
two or more sahent electrodes 22, and 
pressurization and heating are added between the 
salient electrode 22 and the circuit electrode 26 so 
that it may next be shown in drawing 15 . 
[0017] The conductive material 32 is secured 
between the saUent electrode 22 and the circuit 
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electrode 28 by this, and electric and 
opportunity-connection of the salient electrode 22 
and the circuit electrode 28 is made. 
[0018] 

[Problem(s) to be Solved by the Invention] 
However, with the structure, the conventional 
manufacture method, and its conventional 
connection structure of the salient electrode 22, 
the anisotropy electric conduction adhesives 34 
which made the conductive material 32 
intermingled are intervened between the salient 
electrode 22 and the circuit electrode 28, the 
conductive material 32 will flow out of between 
the salient electrode 22 and the circuit electrode 
28 at the time of heating pressurization, and the 
number of the conductive material 32 between the 
salient electrode 22 and the circuit electrode 28 
will decrease extremely at it. 
[0019] In order to secure sufficient connection 
resistance (O.lohms or less of the first stage) and 
sufficient high*rehability, the number of the 
conductive material 32 which intervenes between 
the salient electrode 22 and the circuit board 28 is 
the ten or more piece need, 
[0020] As for the conductive material 32 made 
intermingled in epoxy system adhesives, nickel 
gold is formed in the front face of a plastics bead 
whose diameter is 5 micrometers. The connection 
resistance per piece of this conductive material 32 
is about lohm, and the connection resistance 1000 
hours [ in the temperature of 85 degrees C/ 85% 
atmosphere of humidity ] after a 
high-humidity/temperature reliabiUty trial can be 
set to lohm or less by setting early connection 
resistance to 0.1 ohms. 

[0021] The reason the connection resistance at 
this time rises is for the connection area of the 
conductive material 32 to fall, when adhesive 
strength declines by degradation of the epoxy 
system adhesives which are the insulating 
adhesives between the salient electrode 22 and the 
circuit board 28 and salient electrode 22 and 
circuit electrode 26 interval spreads. 
[0022] For this reason, in order to secure the ten 
or more number of the conductive material 32, it is 
the area of the sahent electrode 22 6000 
micrometers 2 You have to carry out above. 
Therefore, in the Prior art, it was very difficult to 
make detailed pitch connection which moreover 
has high-reliability with low connection resistance. 
[0023] [the purpose of invention] it is the flow of 
a salient electrode and a circuit inter -electrode 
conductive material which the purpose of this 
invention solves the above-mentioned technical 
problem, and generates at the time of connection 
pressurization •• it is offering the semiconductor 
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device and the manufactvire method of preventing 
**, fuUy securing the number of a salient electrode 
and circuit inter-electrode conductive material, 
raising connection reUabiUty, making connection 
area small further, and having detailed-izing of a 
connection pitch, and high-reliability, and its 
connection structure 
[0024] 

[Means for Solving the Problem] In order to attain 
the above-mentioned purpose, the means of the 
following publication is adopted in the 
semiconductor device, its manufacture method, 
and its connection structure of this invention. 
[0025] The structure of the semiconductor device 
of this invention is a semiconductor device which 
has the insulator layer which has opening in the 
periphery section on an electrode pad, the lower 
electrode layer prepared on an electrode pad, and 
a salient electrode, and the crowning of a salient 
electrode is characterized by a center section being 
lower than the periphery section. 
[0026] With the structure of the semiconductor 
device of this invention, an insulator layer consists 
of two-layer [ of an inorganic film and an organic 
film ], and is characterized by the center section of 
the salient electrode, the level difference of the 
periphery section, and the thickness of an 
insulator layer being almost the same. 
[0027] With the structure of the semiconductor 
device of this invention, the configuration of the 
insulator layer of the electrode pad periphery 
section is the same configuration mostly, and it is 
characterized by the center section of the salient 
electrode, the level difference of the periphery 
section, and the thickness of an insulator layer 
being the same. 

[0028] With the structure of the semiconductor 
device of this invention, an insulator layer consists 
of two-layer [ of an inorganic film and an organic 
film ], and the configuration of the electrode pad 
periphery section of an organic film is arranged in 
the periphery section from an inorganic film, and 
is characterized by the center section of the salient 
electrode, the level difference of the periphery 
section, and the thickness of an organic film being 
almost the same. 

[0029] With the structure of the semiconductor 
device of this invention, an insulator layer consists 
of an inorganic film and is characterized by the 
center section of the salient electrode, the level 
difference of the periphery section, and the 
thickness of an inorganic film being almost the 
same. 

[0030] With the structure of the semiconductor 
device of this invention, an insulator layer consists 
of an organic film and is characterized by the 
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center section of the salient electrode, the level 
difference of the periphery section, and the 
thickness of an organic film being the same. 
[0031] In the manufactvire method of the 
semiconductor device of this invention on an 
electrode pad The center section of the salient 
electrode, and the level difference of the periphery 
section, The process which forms a common 
electrode layer on the whole surface on the 
semiconductor device which has opening of an 
insulator layer in which the thickness of an 
insidator layer has the same thickness. It is 
characterized by having the process which carries 
out patterning of the photopolymer, the process 
which hydrophilicity-ization-processes a 
photopolymer fi-ont face, the process which forms 
a sahent electrode in photopolymer opening, the 
process which removes a photopolymer, and the 
process which uses a salient electrode as a mask 
and carries out patterning of the common 
electrode layer. 

[0032] It is the semiconductor device which has 
the insulator layer which has opening in the 
periphery section on an electrode pad, the lower 
electrode layer prepared on an electrode pad, and 
a salient electrode in the connection structure of 
the semiconductor device of this invention, and 
the crowning of a salient electrode has a center 
section lower than a periphery, and it is 
characterized by a conductive material connecting 
with the circuit electrode which is secured in the 
crevice of a salient electrode and meets. 
[0033] With the connection structure of the 
semiconductor device of this invention, particle 
size of a conductive material is characterized by 
being larger than the level difference size of a 
saUent electrode crowning. 
[0034] With the connection structure of the 
seimiconductor device of this invention, particle 
size of a conductive material is characterized by 
being almost the same as the level difference size 
of a salient electrode crowning, or being small. 
[0035] [Operation] The center section of the 
salient electrode crowning makes the structxire, 
the manufacture method, and connection 
structure of a semiconductor device by this 
invention lower than the periphery section. When 
connection pressurization of the conductive 
material between a sahent electrode and a circuit 
electrode is carried out by this, it stops flowing out 
with a flow of anisotropy electric conduction 
adhesives, and sufficient number can secure a 
conductive material between a salient electrode 
and a circuit electrode by it. 
[0036] By a still more suflQcient number of 
conductive material being securable, salient 
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electrode area can be made small and it becomes 
possible to offer highly reliable connection 
moreover in a detailed pitch. 
[0037] 

[Embodiments of the Invention] The structure, the 
manufacture method, and connection structure of 
a semiconductor device in the best form for 
carrying out this invention using a drawing below 
are explained. Drawing 1 • drawing 10 are the 
cross sections and plans in which are attained to 
in the structure and the manufacture method of a 
semiconductor device of this invention, and 
connection structure is shown. Drawing 5 is used 
first and the structvure and connection structure of 
a semiconductor device of this invention are 
explained. 

[0038] [ " the structure of the semiconductor 
device of this invention, and connection structure 
explanation^ drawing 5 and drawing 6 ] - on the 
semiconductor substrate 12, the inorganic 
insulator layer 17 which has opening in the 
electrode pad 14, and an organic compound 
insulator 15 are formed in the same flat-surface 
configuration, and the lower electrode 19 linked to 
the electrode pad 14 and the salient electrode 22 
linked to the lower electrode 19 are formed 
Furthermore, as the flat- surface configuration of 
the salient electrode 22 is shown in drawing 6 , in 
consideration of the degree of etching margin of 
the lower electrode 19, it forms greatiy 5 
micrometers - 10 micrometers firom the opening 
size of the inorganic insulator layer 17 and an 
organic compound insulator 15, and a center 
section constitutes the crowning of the salient 
electrode 22 firom the periphery section in a low 
configuration. 

[0039] The periphery section of the crowning of 
the salient electrode 22 at this time is constituted 
so that it may become higher 2-5 micrometers 
than a center section. Thus, by making the 
periphery section of salient electrode 22 crowning 
higher than a center section, in case the 
conductive material 32 between the salient 
electrode 22 and the circuit electrode 28 on the 
circuit board 26 is connection pressurization, it 
prevents flowing from a connection side with the 
anisotropy electric conduction adhesives 34, and a 
sufficient number for a connection side of 
conductive material 32 is secured, and the quality 
of a semiconductor device is improved. 
[0040] [ •* semiconductor device of this invention 
manufacture method explanation-: drawing 1 - 
drawing 10 ] • the manufacture method of the 
semiconductor device of the structure shown in 
this drawing 5 next is explained, and it is the plan 
in which the electrode pad section of the 



semiconductor device by this invention is shown, 
and with a cross section and a plan, drawing 6 , 
drawing 8 , and drawing 10 are, and are explained 
[0041] The inorganic insulator layer 17 and an 
organic compound insulator 15 are formed in the 
same configuration so that it may be shown in 
drawing 1 , and opening of the electrode pad 14 
which consists of aluminum on the semiconductor 
substrate 12 in which the predetermined element 
was formed may be carried out 
[0042] This inorganic insulator layer 17 forms a 
silicon nitride in the whole surface by the 
thickness of 1 micrometer by the 
plasma-chemistryvapor growth. 
[0043] A silicon dioxide, tantalum oxide, and 
inorganic films of this inorganic insulator layer 17, 
such as oxidization aluminum, are also effective in 
addition to a siUcon nitride. Furthermore as the 
film formation method, it can form also by the 
sputtering method in addition to a 
plasma-chemistryvapor growth. 
[0044] Next, for example, a photosensitive 
polyimide is formed in the whole surface by the 
thickness of 2 micrometers - 3 micrometers by the 
rotation applying method as an organic compound 
insulator 15. 

[0045] Then, opening of the electrode pad 14 is 
carried out according to a photo etching process, 
and patterning of an organic compoimd insulator 
15 is performed so that it may moreover lap in the 
periphery section of the electrode pad 14. 
[0046] Then, an organic compound insulator 15 is 
used as a mask, it etches by having carbon 
tetrafluoride or etching gas of a sulfur 
hexafluoride, and the inorganic insulator layer 17 
being by the dry etching method, and the 
inorganic insulator layer 17 is formed in the same 
pattern configuration as an organic compound 
insulator 15, The flat-surface configuration 
pattern configuration at this time is shown in the 
alternate long and short dash line of the drawing 6 
plan. 

[0047] the reason for forming an organic 
compound insulator 15 on the inorganic insulator 
layer 17 is because it is possible to form the level 
difference of 3 micrometers ■ 5 micrometers in the 
periphery section of an electrode pad simple as the 
stress relaxation effect of the salient electrode 22 
[0048] Then, aU over an 
organic compound insulator 15 top, by the 
sputtering method, 0.8 micrometers is carried out 
for aluminum, film formation of 0.01 micrometers 
and the 0.8 micrometers of the copper is carried 
out for chromium one by one so that it may be 
shown in drawing 2 , and the common electrode 
layer 18 is formed by the three-tiered structure. 
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[0049] This common electrode layer 18 does not 
have the electrode-material mutual diffiision with 
good electric and mechanical-connections nature 
with the electrode material formed by the 
electrode pad 14 and the salient electrode 22, and 
needs selection of a stable electrode material. 
[0050] Two-layer membrane structures, such as 
titanium-palladium, titanium-gold, 
titanium -platinum, titanium tungsten 
alloy-palladiiun, titanium tungsten alloy-gold, and 
titanium tvmgsten alloy-platinum, and the 
three-tiered structure of 
aluminum-titanium-copper of the common 
electrode 18 are also effective. 
[0051] Then, a photopolymer is formed by the 
thickness of 17 micrometers the whole surface on 
the common electrode layer 18 by the rotation 
applying method, exposure and a development are 
performed using a photo mask, patterning of a 
photopolymer is performed, and a photopolymer 
20 is formed so that it may be shown in drawing 3 . 
[0052] Next a photopolymer 20 is used as a plating 
mask, gilding is formed by the thickness of 10 
micrometers ■ 15 micrometers, and the salient 
electrode 22 is formed. The flat-surface pattern 
configuration at this time is shown in the dashed 
line of drawing 6 . 

[0053] Then, it is with wet exfoliation liquid and a 
photopolymer 20 is removed so that it may be 
shown in drawing 4 . Furthermore, the salieiit 
electrode 22 is used as an etching mask, and the 
copper which is the best layer coat of the common 
electrode layer 18 is etched by the Meltex copper 
etching-reagent engine failure hp C (tradename). 
In addition, this etching processing etches in 30% 
of over etching time firom just etching. 
[0054] Next, the mixed liquor of cerium-nitrate 
ammonium, potassium ferricyanide, and a sodium 
hydroxide performs etching of the chromium 
(middle lamella) which is the barrier layer and 
adhesion layer of the common electrode layer 18, 
and aluminimi (the lowest layer). In addition, this 
etching processing etches in 30% of over etching 
time from just etching. Oonsequently the lower 
electrode 19 is formed and the center section of the 
crowning of the salient electrode 22 forms a 
semiconductor device low 3 micrometers - 5 
micrometers compared with the periphery section. 
The flat- surface pattern configuration at this time 
is shown in the dotted line of drawing 6 . 
[0055] The difference of the height of a center 
section and the periphery section of sahent 
electrode 22 crowning is controlled by formation 
thickness of the inorganic insulator layer 17 and 
an organic compound insulator 15. 
[0056] A dicing process performs the 
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semiconductor substrate 12 to the next, and it cuts 
to the semiconductor chip of a single individual. 
[0057] Then, heat*hardened type epoxy system 
adhesives are made to be placed between the front 
faces of spherical plastics as insulating adhesives 
between the circuit boards 26 which have two or 
more circuit electrodes 28 which carried out facing 
arrangement of the anisotropy electric conduction 
adhesives 34 with which two layer plating of the 
nickel-gold was carried out, and which made the 
conductive material 32 of the shape of a bead with 
an outer diameter of 4 micrometers - 6 
micrometers intermingled about 40% by the 
volume ratio with the semiconductor substrate 12 
which has two or more salient electrodes 22 so 
that it may be shown in drawing 5 Then, they are 
400 kg/cm2 between the salient electrode 22 and 
the circuit electrode 26. Heating is added at the 
temperature of 180 degrees G • 220 degrees C, 
pressurizing by the pressure. 
[0058] An electrical conducting material 32 is 
secured between the salient electrode 22 and the 
circuit electrode 28 by this, and mechanical 
electric connection of the salient electrode 22 and 
the circuit electrode 28 is made. 
[0059] [ semiconductor device explanation [ of 
another operation form ]: - drawing 7 and 
drawing 8 ] - it has the cross section of drawing 7 , 
and the plan of drawing 8 in the next, the 
manufacture method, structure, and connection 
structure in a form of implementation of the 2nd 
invention are in it, and it explains to it 
[0060] The inorganic instdator layer 17 is formed 
so that it may be shown in drawing 7 , and 
opening of the electrode pad 14 which consists of 
aluminum on the semiconductor substrate 12 in 
which the predetermined element was formed 
may be carried out. 

[0061] This inorganic insulator layer 17 forms a 
silicon nitride in the whole surface by the 
thickness of 2 micrometers ■ 3 micrometers by the 
plasma-chemistry-vapor growth. 
[0062] Moreover, a silicon dioxide, tantalum oxide, 
and inorganic films of this inorganic insulator 
layer, such as oxidization aluminum, are also 
application in addition to a silicon nitride. 
Furthermore, the fihn formation method is also 
applicable also by the sputtering method in 
addition to a plasma chemistry vapor growth. 
[0063] Next, a FOTORISO process and an etching 
process are performed and the inorganic insulator 
layer 17 is formed. The flat-surface pattern 
configuration at this time is shown in the 
alternate long and short dash line of drawing 8 . 
[0064] Then, the whole surface on the inorganic 
insulator layer 17, by the sputtering method, 0.8 
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micrometers and chromium are carried out by 
0.01 micrometers, film formation of the copper is 
carried out for aluminum one by one by 
0.8-micrometer thickness, and the common 
electrode layer 18 is formed by the three-tiered 
structure. 

[0065] This common electrode layer 18 does not 
have the electrode-material mutual diffusion with 
good electric and mechanical-connections nature 
with the electrode material formed by the 
electrode pad 14 and the salient electrode 22, and 
needs selection of a stable electrode material. 
[0066] The common electrode 18 can also apply 
two-layer membrane structures, such as 
titanium-palladium, titanium -gold, 
titanium -platinum, titanium tungsten 
alloy-palladium, titanium tungsten alloygold, and 
titanium tungsten aUoyplatinum, and the 
tiiree-tiered structure of 
aluminum-.titanium-copper. 
[0067] Then, a photopolymer is formed by the 
thickness of 17 micrometers the whole surface on 
the common electrode layer 18 by the rotation 
applying method. Then, exposxire and 
development are performed using a photo mask, 
patterning of a photopolymer is performed, and a 
photopolymer 20 is formed. 

[0068] Next a photopolymer 20 is used as a plating 
mask, gUding is formed by the thickness of 10 
micrometers - 15 micrometers, and the salient 
electrode 22 is formed. The flat- surface pattern 
configuration at this time is shown in the dashed 
line of drawing 8 . 

[0069] Then, it is with wet ablation liquid and a 
photopolymer 20 is removed, the salient electrode 
22 is used as an etching mask, and the copper 
which is the best layer coat of the common 
electrode layer 18 is etched using the Meltex 
copper etching-reagent engine failure lip C 
(tradename). In addition, this etching processing 
etches in 30% of over etching time from just 
etching. 

[0070] Next, the mixed liquor of cerium-nitrate 
ammonium, potassium ferricyanide, and a sodium 
hydroxide performs etching of the chromium 
(middle lamella) which is the barrier layer and 
adhesion layer of the common electrode layer 18, 
and the aluminum (the lowest layer). In addition, 
this etching processing etches in 30% of over 
etching time from just etching. Consequently, 
compared with the periphery section, with the 
inorganic insulator layer 17, the lower electrode 
19 is formed and it forms [ the center section of the 
crowning of the salient electrode 22 is 2-3 
micrometer low semiconductor device, and ] it. 
The flat- surface pattern configuration of the lower 



electxode 19 at this time is shown in the dotted 
line of drawing 8 . 

[0071] A dicing process performs the 
semiconductor substrate 12 to the next, and it cuts 
to the semiconductor chip of a single individual. 
[0072] Then, it forms so that it may he shown in 
drawing 7 , and it may be made to intervene 
between the circuit boards 26 which have two or 
more circuit electrodes 28 which carried out 
confrontation arrangement of the anisotropy 
electric conduction adhesives 34 which made the 
conductive material 32 intermingled with the 
semiconductor substrate 12 which has two or more 
salient electrodes 22. Then, they are 400 kg/cm2 
between the salient electrode 22 and the circuit 
electrode 26. Heating is added at the temperature 
of 180-220 degrees C, pressurizing by the pressure. 
[0073] In the gestalt of the 2nd operation, the 
difference of the height of a center section and the 
periphery section of salient electrode 22 crowning 
is controlled by formation thickness of the 
inorganic insulator layer 17. Thus, forming the top 
configuration which has the level difference 
structure of the salient electrode 22 only by 
inorganic insulator layer 17 monolayer can carry 
out simple. Furthermore, the common electrode 
layer 18 on the inorganic insulator layer 17 forms 
a counter diffusion layer by the interface, is high 
as compared with an organic compound insiilator, 
and has the advantage whose mechanical strength 
of the salient electrode 22 improves, [ adhesion 
force's ] 

[0074] [ -■ semiconductor device explanation [ of 
still more nearly another operation gestalt ]: - 
drawing 9 and drawing 10 ] - it has the cross 
section of drawing 9 , and the plan of drawing 10 
in the next, the structure, the manufacture 
method, and connection structure in a gestalt of 
implementation of the 3rd invention are in it, and 
it explains to it 

[0075] The inorganic insulator layer 17 is formed 
so that it may be shown in drawing 9 , and 
opening of the electrode pad 14 which consists of 
aluminum on the semiconductor substrate 12 in 
which the predetermined element was formed 
may be carried out. 

[0076] This inorganic insulator layer 17 forms a 
silicon nitride in the whole surface by the 
thickness of 1 micrometer by the 
plasma-chemistryvapor growth. 
[0077] This inorganic insulator layer can also 
apply a silicon dioxide, tantalum oxide, and 
inorganic films, such as oxidization aluminum, in 
addition to a sihcon nitride. Furthermore, it can 
form also by the sputtering method as the coat 
formation method in addition to a 
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plasma-chemistryvapor growth. 
[0078] Next, a FOTORISO process and an etching 
process are performed and the inorganic insulator 
layer 17 is formed. The flat-surface pattern 
configuration at this time is shown in the 
alternate long and short dash line of drawing 10 . 
[0079] Then, for example, a photosensitive 
polyimide is formed by the thickness of 2 
micrometers - 3 micrometers by the rotation 
appl3dng method as an organic compound 
insulator 15 the whole surface on the inorganic 
insulator layer 17. 

[0080] Then, exposure processing and a 
development are performed and an organic 
compound insulator 15 is formed. The flat-surface 
pattern configuration of this organic compound 
insulator 15 is formed so that it may be shown in 
the two- dot chain fine of drawing 10 and may have 
opening in the periphery section of the inorganic 
insulator layer 17. The variation of tolerance of 
the opening edge of the inorganic insulator layer 
17 at this time and the opening edge of an organic 
compound insulator 15 is formed by 3 micrometers 
■ 5 micrometers. 

[0081] Then, the whole surface on the inorganic 
insulator layer 17, by the sputtering method, 0.8 
micrometers and chromium are carried out by 
0.01 micrometers, film formation of the copper is 
carried out for aluminum one by one by 
0.8-micrometer thicknesSj and the common 
electrode layer 18 is formed by the three-tiered 
structure. 

[0082] This common electrode layer 18 does not 
have the electrode-material mutual diffusion with 
good electric and mechanical-connections nature 
with the electrode material formed by the 
electrode pad 14 and the salient electrode 22, and 
needs selection of a stable electrode material. 
[0083] The common electrode layer 18 can also 
apply two-layer structures, such as 
titanium-palladium, titanium-gold, 
titanium -platinum, titanium tungsten 
alloy -palladium, titanium tungsten aUoy-gold, and 
titanium tungsten alloy-platinum, and the 
three-tiered structure of 
aluminum-titanium-copper. 
[0084] Then, a photopolymer is formed by the 
thickness of 17 micrometers the whole surface on 
the common electrode layer 18 by the rotation 
applying method. Then, exposiure and 
development are performed using a photo mask, 
patterning of a photopolymer is performed, and a 
photopolymer 20 is formed. 
[0085] Next a photopolymer 20 is used as a plating 
mask, gilding is formed by the thickness of lO 
micrometers - 15 micrometers, and the salient 



electrode 22 is formed. The flat- surface pattern 
configuration at this time is shown in the dashed 
Une of drawing 10 . 

[0086] then, wet exfoliation Uquid - having • it is 

a photopoljoner 20 removing . Furthermore, 
after that, the saUent electrode 22 is used as an 
etching mask, and the copper which is the best 
layer metal of the common electrode layer 18 is 
**********ed by the Meltex copper 
etching-reagent engine failure lip C (tradename). 
In addition, this etching processing etches in 30% 
of over etching time from just etching. 
[0087] Next, etching of the chromium (middle 
lamella) which is the barrier layer and adhesion 
layer of the common electrode layer 18, and 
aluminum (the lowest layer) is carried out by the 
mixed liquor of cerium-nitrate ammonium, 
potassium ferricyanide, and a sodium hydroxide. 
In addition, this etching processing etches in 30% 
of over etching time from just etching. 
Consequently, compared with the periphery 
section, with the inorganic insulator layer 17, the 
lower electrode 19 is formed and it forms [ the 
center section of the crowning of the salient 
electrode 22 is a semiconductor device low 2 
micrometers • 8 micrometers, and ] it. The 
flat-surface pattern configuration of the lower 
electrode 19 at this time is shown in the dotted 
line of drawing 10 . 
[0088] A dicing process performs the 
semiconductor substrate 12 to the next, and it cuts 
to the semiconductor chip of a single individual. 
[0089] Then, it is made to intervene between the 
circiiit boards 26 which have two or more circuit 
electrodes 28 which carried out confrontation 
arrangement of the anisotropy electric conduction 
adhesives 34 which made the conductive material 
32 intermingled with the semiconductor substrate 
12 which has two or more salient electrodes 22 so 
that it may be shown in drawing 9 . Then, heating 
is added at the temperature of 180-220 degrees C, 
pressurizing by the pressure of 400 kg/cm 2 
between the salient electrode 22 and the circuit 
electrode 26. 

[0090] Thus, an organic compound insulator 15 is 
formed in the outside of the inorganic insulator 
layer 17 with the form of the 3rd operation. The 
level difference of a center section and the 
periphery section of the crowning of the salient 
electrode 22 is controlled by the organic compound 
insulator 15. Thus, it is possible to offer a 
semiconductor device according to the simple 
process which controls the thickness of an organic 
compoxmd insulator 17 by this invention. 
[0091] In addition, although the square explained 
the flat- surface pattern configuration of the 

-8- 
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salient electrode 22 in the above explanation, the 
salient electrode 22 flat- surface configuration is 
effective also in a hexagon, an octagon, and a 
circle configuration in addition to a square, with 
[ with the semiconductor device of such a 
flat- surface pattern configuration ] the structure 
where the center section of salient electrode 22 
crowning is lower than the periphery section, it is 
the flow of a salient electrode and the circuit 
inter-electrode conductive material 32 generated 
at the time of the connection pressiirization of the 
anisotropy electric conduction adhesives 34 ** 
can be prevented and carried out, the number of 
the conductive material 32 between the sahent 
electrode 22 and the circuit electrode 28 can fully 
be secured, and connection reliability can be 
raised 

[0092] Thus, the semiconductor device formed by 
this invention makes connection area small, and it 
becomes possible to offer a semiconductor device 
and the manufacture method witii detailed-izing 
of a connection pitch, and high-reUability, and its 
connection structure. 

[0093] Furthermore, without carrying out the 
process top major change of this invention, the 
amount of [ of salient electrode 22 crowning ] 
center section can form low structure simple 
compared with a periphery, and a very effective 
semiconductor device, the manufacture method, 
and connection structure can be offered on 
industrial production. 
[0094] 

[Effect of the Invention] By the above explanation, 
in the structure, the manufacture method, and its 
connection structure of a semiconductor device of 
this invention, the center section of the salient 
electrode crowning makes it lower than the 
periphery section so that clearly. When connection 
pressurization of a salient electrode and the 
circuit inter-electrode conductive material is 
carried out by this, it stops flowing out with a flow 
of anisotropy electric conduction adhesives, and 
sufficient number can secure a conductive 
material between a salient electrode and a circuit 
electrode by it. 

[0095] Furthermore, in the semiconductor device 
of this invention, since sufficient conductive 
material is securable, salient electrode area can be 
made small, and moreover, highly reliable 
connection is offered in a detailed pitch. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the cross section showing the 

semiconductor device and the manufacture 



method in an operation gestalt of this invention. 
[Drawing 2l It is the cross section showing the 
semiconductor device and the manufacture 
method in an operation gestalt of this invention. 
[Drawing 3l It is the cross section showing the 
semiconductor device and the manufacture 
method in an operation gestalt of this invention. 
[Drawing 4l It is the cross section showing the 
semiconductor device and the manufacture 
method in an operation gestalt of this invention. 
[Drawing 5l It is the cross section showing the 
semiconductor device in an operation gestalt, and 
the manufacture method and its connection 
structure of this invention. 

[Drawing 6l It is the plan showing the 
semiconductor device and the manufacture 
method in an operation gestalt of this invention. 
[Drawing 7] It is the cross section showing the 2nd 
semiconductor device in an operation gestalt and 
its connection structure of this invention. 
[Drawing 8l It is the plan showing the 2nd 
semiconductor device and manufacture method in 
an operation gestalt of this invention. 
[Drawing 9l It is the cross section showing the 3rd 
semiconductor device in an operation gestalt and 
its connection structure of this invention. 
[Drawing lOl It is the plan showing the 3rd 
semiconductor device and manufacture method in 
an operation gestalt of this invention. 
[Drawing ll1 It is the cross section showing the 
semiconductor device and the manufacture 
method in a Prior art. 

[Drawing 12l It is the cross section showing the 
semiconductor device and the manufacture 
method in a Prior art. 

[Drawing 13l It is the cross section showing the 
semiconductor device and the manufacture 
method in a Prior art. 

[Drawing 14l It is the cross section showing the 
semiconductor device and the manufacture 
method in a Prior art. 

[Drawing 15l It is the cross section showing the 
semiconductor device in a Prior art, its 
manufacture method, and its connection structure. 
[Description of Notations] 
12 Semiconductor Substrate 

14 Electrode Pad 

15 Organic Compound Insulator 

16 Instdator Layer 

17 Inorganic Insulator Layer 

18 Common Electrode Layer 

19 Lower Electrode 

20 Photopolymer 
22 Salient Electrode 
26 Circuit Board 
28 Circuit Electrode 

-9- 
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32 Conductive Material 

34 Anisotropy Electric Conduction Adhesives 
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h 3 0%C0:^/^-ais/^V;/^^-e^S/^V^$:ff 
[0 0 5 4] O^'Id^HK-feU r>^ry^-rJrAt73:y 

19. ^iiSHMl 8(^/^y-V^:}3j:Of«^^-efo6i5'n 

^ V e> 3 0 % (D :?^/<-Ic 5; ^ V ;/^r^ -eoc y V 

[0 0 5 5] %^mk2 2'^^(r>^$k^hWM%(n^t 

[0 0 5 6] ori-. i5^>rv/Vi/imiwJ:!9i(^^#ft:S« 
1 2^^.m(r>^m^'^y':f\z.m\^'<^o. 
[ 0 0 5 7 J ^(^^. 1^ 5 IC L*1- J: p IC. iffeS^^S^^ 

nh\^xit,hx\mm\M:^if-^'y%^m\\^. wk-f 

^M4/im-6/im(Ot'-X4^(0^mi4«'J|EF3 2^. 

ait-c.w 4 0 %m^^%^f:L%')5^m-wmn\ a 4 
c^5§emii 2 2^^1-6 ^#*ssi 2 t^ssESLfc 
^gi*(^iHite^<S2 8^*r^5iH]KS«2 6 <^^D^^lw^^^E 

^^h. ^og. ^Sm<i2 2i:[BlK®ffi2 6r^l::4 0 
0Kg/cm2 (OJE;'3-e^]0JEL^cC;656. lS0'C'-22 

[0 0 5 8] dOCi:lzJ:>J, 5?J2m<i2 2 i:[H]3§||<^ 
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2z<nm^mw^^^ 2tm%^h.x. m^w^2 2 1 
wmm 2 8 (ommmMibfi^m.^'ii 0. 
[ 0 0 5 9 J m(n%mM%<n^^wmwi^ : a 7 *3 

[00 60] ig 7 L«)1-i: b ^^(7)98^^?^^ L 
1 2±(^r;v^-^>iK^^^/j:-5m<S/<s/ K 

1 4^PgPl--5<t7l-il«if6i&li[l 7^J^fiK-r6o 

10 [0 0 6 1] wOjte^iffij&Ml 7ti. SfbaisS^T^^x 
^{b^W^te^StelwioT. ^®t::2 ^iin-3/im(0 

[0 0 6 2] ^tLZ,(nmmt^mt. mcmmx9\r\z.z. 

[0 0 6 3]o#*ic, :^xmt:^y^>^xm 
20 08(O-^Wlc:L4^)-ro 

[0 06 41 ^<D^.. mmim^m: 1 7 ±(D±m\z:^^< y 

^])>^m\^±oX. rj\^^^i7M.^0. 8 Mm. 
ix$rO. Ol/im. ^^0. 8 M m(^!i^-cm5^]^?^^ 
^iimilMl 8^3^«5gT-?f^^-feo 
[0 0 6 5] CtD^ii^lSKl 8tl. Kl 4*5 

J:t/^jem<S2 2-C?^^$ix-5m*i«-<s|.i:OS^6<j, «| 
[0 0 6 6] ^iiSSi s\t^^>-y'^v'J^J^^. ^ 

[0 0 6 7] ^(om. m^^mm^^mm^m^x 0 . 
^mmmm 1 8 ±o^®t;: 1 7 m m(D/ic$-c?i^jBS-t-5o 

40 [0 0 6 8] <:^€\m^^mm2Q^;<y^-r:^^{zl. 
Xs :&i6o#^l Ouni--l 5 mn(Oj?$-e?^fi£U?§S 

[0 0 6 9] m^mmm^i,h\*^xmyt^mm 

2 0(OK^^^m\ ^@^^i2 2^:0:2/ 
L-C^iimffi^l 8(73g±l^SKr'&6ffl$r. y/VT^s/ 

^>^m<om=^y^yi!^m=^y^hv y^^c (sfp^) * 

50 mri^x=^y^>i^^n^. 
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[0 0 7 0] orirffiK-ty ^^ixry^^e^Air^a^y 

[0 0 7 1] o§*|c. ->:/^xmi-<i: !9 ^#{*Sffi 

1 2^m<@*^it^«i*:^s/^tw-gJir^fT5o 

[0 0 7 2] ^(^^. [g 7 Id u to-t J; 5 ic. ajtmi^^iisl. 
3 2 ^^«E^^/c^:*ri4*mig^^J 3 4 S:. ffifttO^ig 
miS2 2$:^t-$4^««sS«i 2^»ffiKBUfc1Slg:(^ 
lH]8SmS2 8^^-t-'5(Hl8SSS2 6 irtDP^iC^S^-fr-S 

m\Z4 0 0Kg/cm2 (OjE:^-eilPjEL;i;dSe> 18 0-- 

2 2 ot:(Djasx*Jps^S:i!jax6o 

[0 0 7 3] m2(Dnm<omm\^^^^xit^mmm2 2 

¥^(^^-e?^jes*£2 2(n^m^'^^'^^^-mm^^m 

[0 0 7 4] C ^ ^ \m(r>%W^M(n^%^mWW^ : 

1 0 0 7 5 1 0 9 (c: uft-r i 5 m'^<nm=i-^W.^ L 
fci|^«f*:^tRl 2±(^Tyv^-^7^^^ib^j:^ma^^y K 

1 4^§ip-r6j:^ictesfc^ejgt]^i 7^m^i-^o 

(0 0 7 7] :ioiE«Sil&»KHS{b^^i^i^i;i. iimt 
^M^>3iffix*t^. ^h\mmm^:if^tLx. 

[0 0 7 8]o#'ic, :7;i- hy yim^^s/^Vi/xe 
- VJg^^ll. 1^ 1 0 (D-M.mm^:! Lib^. 

[0 0 7 9] ^<D'4t. mM^&mmi 7±<o±m\^. 
mmm 1 5 1 Lxtzt:t\m^^^^v^ ^ k^eig^* 

[0 0 8 0] ^(D'ik. ^^mmtm.^^m^ff\'\ 
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(o^m^n. . 3 ;x m- 5 M mxm^'ti>o 
[0 0 8 1] ^os. mmmm 1 7 ±(d^®Iw>^/^ ^ 

^])y^m:i^^. r/V^^[>i^^O. Sum. ^ni. 
$:0. Ol/im. «4:0. 8 m mOKJ?-CKS?fe]^?^fiK 

^iis^iJK 1 8 3 mmmxm^i-^o 

10 to 0 8 2] CO^iiS^iKl 8«. mffi^^i' Kl 4:M 

xxf^&mm2 2xm^^fi^mmii^t(om$^m. m 

mm^n<r>m^t^'^^mxh^o 
[0 0 8 3] ^mmmmi sn. ^^>-^<yi^^M. 

' ^>^:^Ty^^-n&ti}£<o2mmm 
rj\^^=.r:;j>.-f'^:y-m<D2mmmhmmx% 

20 [0 0 8 4] ^o^. mit\mm^mmmim\:i^ 9 ^ 

mWrnmi 8±(D^®IC1 7;im(D^$T?i!$fi&'t'5o 
<0%. y:tV-^:^i^^m\i^xn%^ ^^^m^iS3t141» 

[0 0 8 5] ^^\:i^mLmm2 0^^y^-^:^^\Z\^ 
X. 1 0 Min- 1 5 /i mCOjiiS'CJ^JSK L^jg 

1 0(DI6jS|lc:LJe)-fo 

[0 0 8 6] ^o^. M^filSl^S^t>*>v^r^g5^^4^Sl 

2 0(7)^*-rSo ^blw^O^, m^mM2 2^:^yi' 
30 V-iZ-r^iS^tCUT^iimSMl 80S±g^^?>'VT?$)6 

ymmx^^y^y^^noo 

[00 8 7] ^^*\mwt±]) t;J^ry^^^j^ty=^}) 
x^jimisiKi H<o^<v '^m^^xif&^mxhi>^ 

frPo ctDii^;^, TSfRSfiil 9^?^^Lr^jgm*i2 2 

m^^m.^mmmmxi^^hy^^xmrn-^. zot 

[0 0 8 8] ot'lC, ^^>r V^XglC J; 0 *^f*:Sffi 
1 2^*1i<7)i|i^fl£^s/^lC^^$:ft.5. 

[0 0 8 9] ^(D'ik. m9izLisbtxo\z^ mm^nn 
50 m2 2^^i-^^mf^mmi2tMmimLtcm§ko\B\ 
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»mm2 8i:^-ri>^»&^2 6t(r>m!iif&^-^i>. 

-eras. 3gfi®<i2 2i:IeI85®ffi2 6iaii4 0 OKg/ 
c m 2(0ffi^-einiffi L/j:aSf,i80~220 "CoiiST? 

10 0 9 01 rro<J;5i-ff3©lli£0D}gffi-en, mw& 

riiSpTie-efci, 10 
10 0 9 1] f£issx±<r>Vl^vf±. ^e®ffi2 2roJFffi 

t>. ?§jBfHi2 2lISl5<^cf*S5*s^giSfflJ:t)iSv^«iilc 
intL LSrKih, L?§®S<f 2 2 t lHl8§®fii 2 8 Ifflro^m 

20 

[0 0 9 2] cro<tp|c:tX*5ll^;cJ;!)J15figLfciti# 
[0 0 9 31 *e)lv*»Wttie±;fc#/j:SS-r*Ci: 

[00 94] 30 

[0 0 9 5] $e>li*«?«roi|i»{*:3SHIwtJV^-C»l, 3t 
aSr/h$<1-5Ctd5-C#. ma^y^-OLi^iiM^m 40 
[iSS(OfB!m/^%K] 

[laij *%5^©^lfe}gffilr*3lt.5¥^«»:3gg*3<tt/8i 



[13 2] *«e^<73|lffi}gffilc*5(tS2|i3|ft3ggi3J:ot» 

[1351 *%?qro||ifi?Bffi|c:*J»t5i|i«{*:|SBi:. Kit 

[07] *«e«(OlK2<^.||J6jet8lcfclt5i»i*»:Sgi 

[081 :|i:%^(0iS2O|ll&^ISirjbMt^¥«»:|SS;^ 

[091 *^MroM3©||ffijgffi|;i*J»t6i|iai*K@t 

[010] >|s^?qro^3ro||i(BjBffii;ifctt5it5^«ft:^@ 

[011] t*}|Eroe«l-*3tt5i|i#«c36B*3J:a«Ki§* 
jfe«r^-r»rE0-C&5, 

[01 2] «e3lE<0StPflc*Jlt5i|i#ft:S@*3J:t/Sl{ii* 

[013] tie3l5roS?fflc:*j(t5i|i#ft:$lgi3it/Sl!ii* 
i5fe*^^1-»rE0t?ft)S. 

[014] ($3t5rofiSWlw4a(t5i|i*{*:3$S*JJ:tJ58liit* 

[0151 '^^(r>^m\:iiinm^mi^mm.t^(omm^ 

«fci3J;O«*©gJiKfifitiSr*-f-»rffi0-Cfc5„ 
[«=^roi!lW] 

1 2 ^^mt^rn^ 

14 ms^^yK 

1 5 ^mmim 

16 

1 7 mmim 

18 ^iii;^ 

1 9 TSBtffi 

2 0 «i3l&1£«8g 

2 2 ^jgm<s 

2 6 lH}%£« 

2 8 m^mm 

3 2 

3 4 mitmmmmm 
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